A Simple Cargo Sequestration Assay for Quantitative Measurement of Nonselective Autophagy in Cultured Cells.
Autophagy (self-eating) is a common term for various processes by which cellular components are transferred to lysosomes for degradation. In macroautophagy, intracellular membrane structures termed "phagophores" expand to encapsulate autophagic cargo into sealed, double-membrane vacuoles termed "autophagosomes," which subsequently may fuse with endosomes to form intermediary vacuoles called "amphisomes," and finally with lysosomes to have their contents degraded and recycled. Autophagy is frequently analyzed by monitoring phagophore- and autophagosome-associated markers such as LC3. Although useful, it is becoming increasingly clear that very few, if any, of these marker proteins are entirely specific to the autophagic process. Moreover, phagophore/autophagosome markers cannot be used to measure autophagic activity since they are part of the autophagic machinery, or "cart," rather than autophagic cargo. Thus, there is a great need for functional assays in autophagy research. Here, we describe a method that quantitatively measures the nonselective autophagic sequestration of endogenous cytosolic cargo. The method is based on a crude separation of sedimentable cellular material from cytosol and a subsequent measurement of the fraction of a cytosolic enzyme activity transferred to the sedimentable fraction by autophagic sequestration. The original assay was first developed in 1990, but during the last few years we have systematically downscaled and simplified the method into the time- and cost-efficient procedure presented here, which can be performed with standard laboratory equipment and is suitable for any cell type.